
FY 19 Research Program Impact Report

Supporting INDOT’s Strategic Objectives: Safety, Mobility, Economic Competitiveness, Customer Service, Asset 
Sustainability, Organization & Workforce, and Innovation & Technology 



• INDOT/JTRP Research Program is an established state 
DOT Research Program that has partnered with 
practioners, academia, and industry since 1937 to address 

Indiana’s transportation needs and challenges.  

• The program has realized significant achievements over 
the years and each year provides two reports highlighting 
the quantitative and qualitative benefits delivered by the 
program.  

• Return on Investment (ROI) report quantifies the cost 
savings to customers (user costs and safety) and to 
INDOT (departmental savings).  

• This IMPACT report describes the qualitative benefits 
derived from the program.  

• Both reports provide a comprehensive snapshot of the 
many benefits from the INDOT/JTRP Research Program.  
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• Many state DOTs have modeled their state research 
programs after the Indiana program.  The program has 
also received national recognition for its impact on national 
transportation issues.

• In 2019, INDOT unveiled its updated Strategic Plan.  
Strategic Objectives included: Safety, Mobility, Economic 
Competitiveness, Customer Service, Asset Sustainability, 
Organization & Workforce, and Innovation & Technology.  

• The Research Program provides direct support to the 
Strategic Plan for INDOT to fulfill its Strategic Objectives 
outlined in the Strategic Plan.  This IMPACT report highlights 
projects completed in FY 2019 that impact the 2019 INDOT 
Strategic Plan. 

• Additional accomplishments are also included such as 
awards, specialized testing programs, performance metrics, 
continuous improvement initiatives, and forensic investigation 
program. 
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FY 19 Research Program Impact Report

Strategic Plan Impact Areas:
 Safety & Mobility
 Asset Sustainability
 Innovation & Technology and Economic Competitiveness
 Customer Service and Organization & Workforce

Other Program Impact Areas:
 Engagement & Networking 
 State and National Recognitions
 Forensic Investigations and Specialized Testing Programs
 Program Metrics & Venues for Continuous Improvement
 Resources & Links

Supporting INDOT’s Strategic Objectives: Safety, Mobility, Economic Competitiveness, Customer Service, Asset 
Sustainability, Organization & Workforce, and Innovation & Technology 



SPR-3821, Real Time Mobility Traffic Measures (Mobility Reports, traffic 
signal timing, utilization of probe data)

SPR-4103, Developing the Collision Diagram Builder

SPR-4104, Predicting Impact to Traffic Safety and Mobility of Change in 
Speed Limits for Indiana Freeways

SPR-4113, Development of a Friction Performance Test for Compacted 
Asphalt Mixtures

SPR-4126, Implementation of LiDAR-Based Mobile Mapping System for 
Lane Width Evaluation and Reporting in Work Zones

SPR-4155, Updating Asset Risk and Vulnerability Assessment 

Strategic Plan Impact Areas – Safety & Mobility



Strategic Plan Impact Areas – Safety & Mobility

Mobility Traffic 
Measures

Speed Limits

Friction Performance Test 
LiDAR-Based Mobile Mapping 



Strategic Plan Impact Areas – Asset Sustainability

SPR-3807, Investigating the Need for HMA Drainage Layers

SPR-3815, Modeling Standards for Bridges and Culverts

SPR-3904, Tack Coat Installation Performance Guidelines

SPR-3905, Concrete Patching Materials, Techniques & Guidelines for Hot 
Weather Concreting

SPR-4119, Assessment of Bridges Subjected to Vehicular Collision

SPR 4157, Quality Assurance Procedures for Chip Seal Operations
Using Macrotexture Metric



Strategic Plan Impact Areas – Asset Sustainability

Drainage Layers
Tack Coat Performance 

Macrotexture Metric



Strategic Plan Impact Areas – Innovation & Technology & Economic Competitiveness 

SPR-3912, Economic Development Impact of Corridor Improvements and 
Preservation Projects

SPR-3945, Virtual Construction Inspection Technology

SPR-4002, Risk-based Specification for Construction

SPR-4005, Warranty Utility Cut Repair (QC/QA of Utility Cut Repair)

SPR-4225, INDOT Research Program Benefit Cost Analysis – Return on 
Investment (ROI)

SPR-4017, WIM Data Quality Control and Real-Time Dashboard Development



Strategic Plan Impact Areas – Innovation & Technology and Economic Competitiveness 

Corridor 
Improvements

Risk-based Specification

Preservation Projects

QC/QA of Utility Cut Repair

Economic Development Impact 

WIM Data QC

Virtual Construction Inspection



Strategic Plan Impact Areas – Innovation & Technology and Economic Competitiveness 

SPR-4100, Maximum Allowable Deflection by Light Weight Deflectometer and 
Its Calibration and Verification

SPR-4123, Strategic and Tactical Guidance for the  Connected and 
Autonomous Vehicle Future

SPR-4156, Capital Program Cost Optimization through Contract Aggregation 
Process (Projects Bundling)

Damage Wise Implementation (the time from crash to billing was less than 
one month, the amount invoiced increased to more than $10 Million and 90% of 
the collections were distributed back to the districts for remedy).

INDOT participated in a pooled fund study on effect on capacity of freeways, 
2-lane highways, arterial streets, and intersections of connected automated 
autonomous, vehicles; and on expected adoption & penetration rates.



Strategic Plan Impact Areas – Innovation & Technology & Economic Competitiveness 

Damage Wise 
Implementation



INDOT participated in numerous Usages of High Resolution LIDAR for 
Transportation Asset & Inventory Management

Posted in June (Inside INDOT) - Precast Concrete is used in US 40 (to maintain 
tolerance for underpasses & reduce road closure time)

Posted in July (by Inside Edge, Inside Indiana Business) Discovery Park to lead 
new Innovation Hub for Connected and Autonomous Transportation 
Technologies

Evaluation of Consumer Grade Unmanned Aircraft Systems (UAS) for 
Photogrammetric Crash Scene Documentation – ite journal, July

Posted in October (by INRIX) – INDOT Case Study: How applied research is 
guiding a new generation of transportation management solutions 

Strategic Plan Impact Areas – Innovation & Technology & Economic Competitiveness 



Strategic Plan Impact Areas – Innovation & Technology & Economic Competitiveness 

Damage to State Property Team Honors State Troopers 

Evan 
Joyner 

Sarah 
Bump 

Justin 
Hobbs 

Brian 
Larcom



Strategic Plan Impact Areas – Customer Service and Organization & Workforce 

SPR-3852, Transportation Research Board (TRB) Annual Meeting Activities

SPR-4158, Implementation of Continuous Improvement for INDOT 
Maintenance (Training and Tracking Process Improvements)

SPR-4203, Synthesis Study: Facilities (Enterprise Development, 
Sponsorship & Privatization)

SPR-4229, Cost Effectiveness of Constructing Minimal Shelter to Store 
INDOT Equipment (Weather Protection)

SPR-4333, Telematics and Utilization Analysis for INDOT Mowing 
Operations



2019 TRB 
Annual 
Meeting

Implementation of 
Continuous 
Improvement

Minimal Shelter 
to Store INDOT 
Equipment

Analysis for INDOT 
Mowing Operations

Strategic Plan Impact Areas – Customer Service and Organization & Workforce 



Strategic Plan Impact Areas – Customer Service and Organization & Workforce 

S-BRITE, bridge inspection/training/certification/other activities

UAS Applications Implementation

Advanced Pavement Training for District and CO Pavement 
Engineers

INDOT EVOLVE, Purdue/JTRP Events

INDOT staff serving as business owners/SAC with faculty, 
practitioners, other DOT staff.  INDOT staff indicates positive 
professional development from SAC engagement



Strategic Plan Impact Areas – Customer Service and Organization & Workforce 



Other Program Impact Areas - Peer Exchange, Every Day Counts (EDC) & SHRP 2 (National IMPACTs)

Organized October 16 – 18, 2018 Peer Exchange for the Research Program Focusing on 
“Transformational Technologies”

Partnership with FHWA in EDC Initiatives
Facilitated 10 Innovations in EDC 5 (INDOT advanced 5, 4 institutionalized already and 1 not 
advanced). LTAP support for 2 of these institutionalized.

Participated in National STIC Meetings (April 11& October 24, 2019).

$480K STIC Incentives leveraging 5 INDOT studies.

Pooled Fund Studies, PFS. INDOT participated in the PFS “Effect on capacity of freeways, 2-
lane highways, arterial streets, and intersections of connected automated autonomous, vehicles; 
and on expected adoption & penetration rates”



Other Program Impact Areas - Peer Exchange, Every Day Counts (EDC) & SHRP 2 (National IMPACTs)



Other Program Impact Areas – Engagement & Networking

JTRP Meeting and Demonstrations at Purdue ACRE facility

Crawfordsville Leadership Visit to INDOT R&D August, 2019

Valeo Tour and Valeo campus visit

Aptive and Delphi Visits and COMVEC communication for a near term opportunity in Indiana

Industrial CAV Campus Engagements (Ford, VW, Cummins, 3M)

Participating & Winning the second annual Governor’s State Employees’ 3-on-3 Basketball Tournament. 
(Inside INDOT, October 2019)

INDOT & LTAP demos for calibration for liquid routes

TRB Annual meeting (presentations, papers, posters)

February 13, 2018, Poster Session/Board Meeting at IGCS

NCHRP, TRB, AASHTO Committees membership

LiDAR and Photogrammetry for Construction (DC Roland Fegan Campus Visit)

SPD/HR and Safety Director site visit (October 3, 2019)

Innovation Director site visit (May 17, 2019)



Other Program Impact Areas – Engagement & Networking



Traffic Signal Performance Measures 

Valeo Site Visit

Other Program Impact Areas – Engagement & Networking



Other Program Impact Areas – State & National Recognition

- INDOT Uses New Technology to Design Safer Roadways (Inside INDOT 
article, September 2019)

- Lean Workshops Help Shape Up INDOT’s Processes
- Special raised pavement markers (RPMs), will be installed along U.S. 20 

pavement.
- Prototype Trailer Puts Us Ahead in Innovation (Inside INDOT article June 

2019)
- New LED Lights Brighten up INDOT’s Roadways, One District at a Time. 

(December 2019)
- INDOT Smartly Explores the Use of Unmanned Aircraft.
- Forget the S&P: INDOT’s Research Program Has Huge ROI
- INDOT’s Research Program Becomes Ultra-Popular 

ERIN articles, Inside INDOT newsletter articles



Other Program Impact Areas – State & National Recognition
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Other Program Impact Areas – State & National Recognition

ERIN articles, Inside INDOT newsletter articles

- Quality Assurance Methods for Subgrade Construction Treatment, 2019 Road School
- INDOT is a significant partner in a new innovation hub (for Connected and Autonomous

Transportation Technologies) that is receiving national attention
- District Tests friction of surfaces sealed with Scrub-Sealing Process employing Different 

Emulsions
- Video-Equipped Robots Tell Us What Lurks within Small Drainage Pipes (Inside INDOT 

article, May 2019)
- Damage-Wise enables INDOT to seek reimbursement for repair costs from vehicle drivers or 

their insurance.
- Damage to Sate Property Team Honors State Troopers
- Presentation at the AASHTO Maintenance Committee Summer Meeting: “Leveraging 

Telematics and Weather Data to Study the Productivity of Roadside Mowers” (July 2019)
- NCHRP 889: Performance Measures in Snow and Ice Control Operations



Other Program Impact Areas – State & National Recognition

Peter Becker on 
Quality Assurance 

Methods for 
Subgrade Treatment 

Construction at 
Purdue Road School



Other Program Impact Areas – State & National Recognition

TRB Awards & High-Profile Articles

- TRB Research Pays Off, “Damage-Wise Program Implementation Pays Off for Indiana,” 
TR News.

- “Using Connected Vehicle Data to Reassess Dilemma Zone Performance of Heavy 
Vehicles” winner of the TRB Best Paper Award.

- “Ontology-Based Knowledge Management System for Digital Highway Construction 
Inspection,” winner of the TRB, K. B. Woods Award.

- “Bundling Bridge and Other Highway Projects: Patterns and Policies,” Best paper 
award from TRB (D. Grant Mickle Award)

- Best Paper award for TRB “Evaluating Construction work zone Employing LiDAR”.
- Concrete Sensor Research, Inside Indiana Business TV interview with Prof. Luna Lu 

(December 12, 2019)
- August 28, 2019 News Release: Science to reveal how long highway construction 

should actually take



Digital Highway Construction Inspection

TRB Best Paper Award

Other Program Impact Areas – State & National Recognition



Other Program Impact Areas – State & National Recognition

Using Connected Vehicle Data to 
Reassess Dilemma Zone Performance of 
Heavy Vehicles

TRB Exceptional Paper Award



Other Program Impact Areas – State & National Recognition

Miscellaneous Research News & high profile articles

- Mapping & Documenting Roadway crash scenes.
- Development of an Intelligent Snowplow Truck, Presentation at the AASHTO Maintenance 

Committee Summer Meeting 
- State DOT Executives Highlight Research Funding Need at House Hearing
- Idaho DOT’s research project: Evaluation of skid resistance of pavements at different 

speeds (ITD 266) (INDOT R&D is selected for TAC membership).
- FHWA Friction Management (PFM) Support Program (INDOT is one of the four states 

participated in data collection)
- Selection of INDOT staff (mainly INDOT R&D) for NCHRP projects and TRB committees.
- These 5 states are in the best shape in 2019 (Indiana #1)
- Top 10 states with the best infrastructure in America (Indiana #2).



Other Program Impact Areas – State & National Recognition

Using Connected Vehicle Data to 
Reassess Dilemma Zone Performance of 
Heavy Vehicles

Purdue & INDOT collaboration 
receives TRB Exceptional Paper 
Award

TRB Standing 
Committee 

Members from 
INDOT

Dr. Prince Baah 
Dr. Seonghwan Cho 

Mr. Athar Khan 
Mr. Jason Kruse 
Dr. Jusang Lee 

Dr Shuo Li
Dr. Tommy Nantung 
Dr. Samy Noureldin 
Ms. Anne Rearick 

Mr. James Sturdevant 



“The state of Indiana spent $3.9 million on research 
projects in 2017 and they report that five of those 
research projects saved the state millions,” explained 
Brian Ness, director of the Idaho Transportation 
Department, in his written testimony before the 
subcommittee on research and technology. “What a 
great return on investment, saving 46 dollars for every 
one dollar spent on research!”

“States like Michigan, Indiana, Ohio, and many others are 
using tools provided by the Strategic Highway Research 
Program (SHRP2), to find ways to build roads and bridges 
faster and more efficiently. The money they save allows 
them to fund more projects”. 

State DOT Executives Highlight Research 
Funding Need at House Hearing

Other Program Impact Areas – State & National Recognition



Other Program Impact Areas – State & National Recognition

Top 10 states with the best 
infrastructure in America

5 states are in the best shape 
in 2019 and managing to stay 

on solid ground

1. Indiana2. Indiana



Forensic Investigations & Specialized Testing Programs 

INDOT R&D personnel collected GPR data at the Purdue Airport 
Sinkhole Prompts District to Rise to the Occasion. R&D was requested to employ ground-
penetrating radar (GPR) vehicle to investigate eastbound and westbound I-265.
Greenfield District recognition for INDOT R&D testing efforts on I-465, I-70, and I-65 testing 
in Marion County.  
New Trailer Helps INDOT Get Ahead in Innovation
NDT of Bridge Decks – Impact Echo Emerging Technology – Crawfordsville District – Results 
& Implications
Friction and Texture Quality testing on crack sealing material to ensure the material met 
national specifications on the roads with the highest number of complaints of low skid 
resistance.
Telematics and Utilization Analytics for INDOT Mowing Operations
MCAR: Marion County Asset Recovery Program, specialized testing support
MenuBFU: environmental research resulting in coal ash and tire shed reuse specifications
Dynatest RAPTOR demo (continuous deflection testing equipment) (October 23, 2019)



Forensic Investigations & Specialized Testing Programs 



Forensic Investigations & Specialized Testing Programs 



Forensic Investigations & Specialized Testing Programs 



Forensic Investigations & Specialized Testing Programs 



Program Metrics & Venues for Continuous Improvement

Eight Objective Performance measures for INDOT Research Program;

Description Goal Status

1 % Final Report submitted on time of Active Projects >90% 92%

2
% Successful Implementation of completed projects in a FY 
(Conversion Rate), KPI 6

>90% 92%

3 Return on Investment in a FY (3 years Rolling Average B/C) > 5 42

4
Percent Customer Satisfaction Score Meeting or Exceeding 
Expectations

> 90% 100%

5 # & Percent of Time Extensions
Specifying 

a Goal
Needs 

Improvement

6 % progress reports submitted on time 100% 100%

7 % Draft Final Report submitted on time > 90% 94%

8 % Successful Communications > 90% 94%



Progress of Performance Measures
Conversion Rate Based on Calendar Year (Now KPI 6)

CY
Completed 

Projects

Not 
Successfully 
Implemented

Convesion 
Rate

Goal

2012 38 6 84% 90%
2013 33 3 91% 90%
2014 19 1 95% 90%
2015 31 3 90% 90%
2016 40 2 95% 90%
2017 18 1 94% 90%
2018 27 2 93% 90%
2019 37 3 92% 90%

Conversion Rate Based on Fiscal Year

FY
Completed 

Projects

Not 
Successfully 
Implemented

Convesion 
Rate

Goal

2012 31 5 84% 90%
2013 32 3 91% 90%
2014 26 3 88% 90%
2015 24 2 92% 90%
2016 42 3 93% 90%
2017 24 0 100% 90%
2018 22 2 91% 90%
2019 34 3 91% 90%

Program Metrics & Venues for Continuous Improvement



14%

77%

9%

Quantifiable Benefits Projects

Qualitative Benefits Projects

Projects Not Successfully
Implemented

 Projects 22

Agency B/C ratio  10:1
non-agency B/C ratio  1:1

Quantifiable 
Benefits 
Projects

Qualitative 
Benefits 
Projects

Projects Not 
Successfully 
Implemented

3 17 2

FY 18 Research Program Benefit – Cost Analysis

 88 Projects 
(Three Years Moving Average)

Agency B/C ratio  21:1
non-agency B/C ratio  21:1



Linkage of INDOT Strategic Plan to User’s Manual, Impact & ROI reports, Customer 
Service Surveys, Implementation Plans and Template Research Need Statements.

Mapping research projects to INDOT Strategic Plan.

Collaborate with the new Innovation Office for opportunities, to share current 
innovations and how the two offices can support each other’s mission.

Explore new methods to communicate research results and innovations using 
online webinars (mirror the TRB webinar format).

FY 2020 February 13 Show Case & Peer Group meetings, focusing on focus groups 
to identify research needs on an ongoing basis. FY 2021 Show case will be on 
February 27. Faculty Liaisons were engaged in Focus Groups.

Program Metrics & Venues for Continuous Improvement



Program Metrics & Venues for Continuous Improvement

FY 2020, 236 research need submitted, 45 research projects funded, 23 projects 
completed thus far, 92 active projects.

FY 2019, 121 Research Needs submitted, 32 Research Projects funded, 34 
Completed Studies, 87 active projects.

Smartsheet tracking software used for project management (active projects, 
needs identified, tracking implementation status).

Customer Satisfaction Performance Measures, reported to Executive Board

Annual IMPACT Report, Return on Investment (ROI), Conversion Rate.

User manual update.



Resources & Links

 Indiana Government
- www.in.gov

 Indiana Department of Transportation, INDOT
- www.in.gov/indot

 INDOT Research & Development Division Contact Information
- www.in.gov/indot/2700.htm
- Submission of Research Needs & Ideas (www.in.gov/indot/2404.htm)
- Innovative Research Needs & Ideas (www.in.gov/indot/2404.htm)
- Research Program IMPACT Report (www.in.gov/indot/2404.htm)
- Research Program Return on Investment (www.in.gov/indot/2404.htm)
- Research Program User’s Manual (https://engineering.purdue.edu/JTRP/files/UsersManual_20181212)

 Joint Transportation Research Program
- https://engineering.purdue.edu/JTRP

 Innovation Office and Submission Link (only through the intranet)
- https://ingov.sharepoint.com/sites/INDOTIntranet/SitePages/Innovation-at-INDOT(2).aspx

 Testimony to the U.S. House of Representatives Committee on Science, Space, and Technology, Subcommittee on 
Research and Technology: “Bumper to Bumper: The Need for a National Surface Transportation Agenda”, July 11, 2019

- https://science.house.gov/imo/media/doc/Ness%20Testimony.pdf


